Introduction: The industrial safety management is an open complex giant system with the complex characteristics of multidisciplinary, multi-factor, complexity and multi-scale. One of the important participants in the industrial safety management is the safety representatives (SRs). SRs have an important role in application of safety management systems and there are many factors that may affect the role of SRs at their firms. Aim of the work: to present a multifactorial analysis on the role and effectiveness of safety representatives into workplace health and safety practices in petroleum and petrochemical industries in Egypt. Materials and Methods: Data collection was accomplished utilizing a self-structured predesigned questionnaire sheet of nine domains including 55 questions, mapping the SRs' and managers' attitudes towards their own rights, duties and obligations. The questionnaire was distributed to 32 petroleum companies targeting SRs and their managers (186 SRs and 51 managers). Results: revealed a huge gap in opinions and understanding between the two major parties and a lack of consistency between identified problems in the role of safety representatives and proposed measures of improvements in their role and functions. Conclusion: The distance between the two parties in their view on the safety representative's role and position must be taken seriously, and could itself be a threat to safety. The detected gaps between points of views of SRs and their managers on SRs' role put emphasis on the requirement of mutual understanding and acceptance of the SRs' contribution to safety performance which are fundamental for mutual trust and constructive collaboration between the parties.
Introduction
With the rapid development of economic globalization and regional economic integration, industrial safety has become the common problem that all the countries are facing. Industrial safety is an important part of national economic security. The industrial safety management is an open complex giant system with the complex characteristics of multidisciplinary, multi-factor, complexity and multi-scale. As a special case of complex system, the industrial safety management system involves all kinds of comprehensive and ever-changing factors of nature, society, ecology, economy, culture, and so on (Li et al. 2014 ). The pressure for higher production and demands that production not proceed at the cost of the health of people or the integrity of the environment make a challenge for application of regulations of occupational health and safety. Because of the enormous pressure on businesses to improve their efficiency, many businesses are forced to refocus on safety as a means of attaining competitiveness among rival organizations (Labouschagne, 1999; Ayomoh, 2006) . It is very important for occupational health and safety professionals to explore attitudes, motivations, behaviors and information needs on employee health investment. Labor is one of the key factors of production and so employee health is an indirect component of any organization's production function. Failure to comply with legal (or even ethical) requirements for employee health may indeed have economic consequences in terms of longer-term customer loyalty and attracting and retaining talented employees (HSE, 2012).
The position as safety representatives (SRs), generates a vital role for any industrial organization, which includes: periodical occupational measurements; site inspections , surveys and safety , health audit reports and present findings and concerns effectively; risk assessment and risk analysis, riskprotection and prevention measures; accident investigations and reporting of dangerous occurrences and apply root cause analysis; supervision of the provision and use of protective clothing and equipment; planning and organizing of safety and health training; seeking solutions to safety and health issues which arise; attend safety committee meetings and record recommendations and follow up the application of these recommendations and so on. In order for their role to be accomplished, SRs need training, education and qualifications, management commitment, management support, budget and resources, law, codes and standards, and dialogue between safety representatives and management should be strengthened (HAS, 2006) .
In reality, safety representatives are working under pressure due to several factors such as they do not have enough time to fulfill their safety functions; the position of safety representatives have low status; there is a limited understanding among employers for the role of the safety representative; safety representatives do not report deviations from safety requirements in fear of negative career consequences; the main safety representative of an installation is not well known or acknowledged by all entrepreneurs and subcontractors working on site; the role of safety representative is difficult due to conflicting expectations from employer and colleagues (Walters et al., 2005; Hovden et al., 2008) .
Aim of work:
To present a multifactorial analysis on the role and effectiveness of safety representatives into workplace health and safety in petroleum and petrochemical industries in Egypt, through investigating the operational conditions for the employees' influence on occupational health and safety (OHS) performance, reflected by SRs themselves and their corresponding managers and determining the factors affecting the role of SRs that may influence their performance.
Materials and Methods

-Study design:
Across sectional survey study -Place and duration of study: 32 petroleum companies in Egypt (refining, petrochemical, distribution, maintenance, transportation, storage petroleum industries) accept to undergo within the survey. The work was done during the period from January to December 2015.
-Study sample: The study population constituted 186 SRs and 51 managers from different petroleum companies.
-Study tool:
Questionnaire:
The survey was based on a selfstructured predesigned questionnaire to obtain information on factors affecting the role and effectiveness of SRs at petroleum installations in Egypt. Plenary discussions were performed through invitations of personnel (safety representatives and managers) from different petroleum installations to assess factors affecting the SRs' role, validate and elaborate the comprehension of the statements in the questionnaire, to reveal the rationale behind viewpoints, and to sum up results from the group discussions to construct the questionnaire sheet. The questionnaire was constructed to have 55 statements. The statements in the questionnaire reflected a number of dimensions: (1) availability of resources and training, (2) functional status of safety representatives, (3) participation in planning, modifications and changes in work practices, (4) relationship between safety representatives and their management, (5) effect of safety representatives in workplace, (6) the need for modifications in laws and regulations in the field of health and safety, (7) dealing with official and legal local authorities, (8) application of occupational health, safety and environmental management systems, and (9) the role of general petroleum corporation and holding companies. The questionnaire was distributed to the companies to get the feedback of perception from SRs and their managers to determine the factors affecting the role of safety representatives at these companies.
Statistical analysis:
After data were collected, data were revised, coded and fed to statistical software IBM SPSS version 20. The given graphs were constructed using Microsoft excel software. All statistical analysis was done using two tailed tests and alpha error of 0.05. P value less than or equal to 0.05 was considered to be statistically significant. Scoring for discrete statements was summed together to produce the scores for each dimension which in turn was summed together to produce the overall scores for each respondent. All scores were transformed into score % as follow: illustrates levels of satisfaction of SRs and managers for the nine studied domains of different occupational safety practices. For SRs, the lowest level of satisfaction was for domain number 9 (The role of general petroleum corporation and holding companies). The highest level of satisfaction was for domain number 3 (Participation in planning, modifications and changes in work practices). For managers, the lowest level of satisfaction was for domain number 9 (The role of general petroleum corporation and holding companies) and the highest level of satisfaction was for domain number 5 (Effect of safety representatives in work place). Step: Factor extraction;
Results
Comparison
Step: Factor rotation; and 4th
Step:
make final decisions about the number of underlying factors. Table 2 presents the correlation matrix of the nine investigated domains from points of views of SRs and managers together. Examining the correlation matrix revealed acceptable correlation as values exceeded 0.3 that clarifies that data have a good principle component structure. A strong correlation was seen between domains (4) "Relationship between safety representatives and their management", and (6) "the need for modifications in laws and regulations in the field of health and safety"; domains (4) "Relationship between safety representatives and their management" and (3) "Participation in planning, modifications and changes in work practices". The Kaiser-MeyerOlkin (KMO) to measure the sampling adequacy. It compares the magnitude of the observed correlation coefficients to the magnitude of the partial correlation coefficients. The magnitude of KMO measure is close to 1 (0.935) indicating a sizeable sampling adequacy. Reasonably large value revealed a good factor analysis. Bartlett test of sphericity to test the hypothesis that the factor analysis correlation matrix is an identity matrix (all diagonal terms are 1 and all off-diagonal terms are 0) showed a large value (1867.055) for the test with associated small significance level, indicating significant sphericity, and it is unlikely that the population correlation matrix is an identity, indicating variations in perception of SRs and managers. Table 3 shows principal components analysis for variance in the points of view of SRs and managers which extracted one component. Principal components analysis formed linear combinations of the observed variables. The 1st principal component is the combination that accounts for the largest amount of variance in the sample (1st extracted factor), is the domain of "The need for modifications in laws and regulations in the field of health and safety" (0.919). The 2nd principle component accounts for the next largest amount of variance and is uncorrelated with the first (2nd extracted factor) is the domain of "Relationship between safety representatives and their management" (0.888). Successive components explain progressively smaller portions of the total sample variance, and all are uncorrelated with each other. The principal components analysis categorized questionnaire domains into factors successively affecting the role of SRs as follows: "The need for modifications in laws and regulations in the field of health and safety"; "Relationship between safety representatives and their management"; "Effect of safety representatives in work place"; "Functional status of safety representative"; "Participation in planning, modifications and changes in work practices"; "Availability of resources and training"; "The role of general petroleum corporation and holding companies"; "Dealing with official and legal local authorities"; and "Application of occupational Health, Safety and Environmental management systems". Table 4 their management" and "Effect of safety representatives in work place".
"Application of occupational health, safety and environmental management systems" was the least variable of discrepancy between the two categories.
Multivariance cluster analysis for points of views of SRs and managers on role of SRs
A multivariance cluster analysis with Dendrogram Ward's method for opinions of SRs and their managers was adopted in order to cluster the studied questionnaire domain variables into groups of similar characteristics and to combine the two variables which were closest together to form a new one group, after computing the distance between the groups. Therefore, groups which are closest together were then combined. This analysis enable to point out to variables that directly influence the present status for safety representatives and need to be further enforced for proper settlement of the role of safety representatives among their participated companies. ANOVA test showed significant differences between clusters at p<0.001.
*Safety representatives in cluster 1 from 18 companies and in cluster 2 from 14 companies; while managers in cluster 1 from 28 companies and in cluster 2 from 4 companies. Table 5 shows the multivariance cluster analysis using Dendrogram Ward's method to cluster the perception for the studied nine safety domains into groups of similar characteristics among SRs and their managers for evaluating the role of SRs. The cluster analysis illustrates the discrimination in opinions between SRs and their managers . The final cluster centers for opinions responding to the nine domains of the questionnaire among SRs and their managers form groups of cluster centers (5.29; 4.22; 4.61; 5.55; 5.23; 6.10; 2.68; 5.08; and 3.13) far from other centers (1.38; 1.08; 1.76; 1.63; 2.10; 2.09; 0.91; 2.39; and 0.84). The discrimination in values of cluster centers for opinions of SRs and managers for the different studied domains reflect the differences and gaps between their points of views to role and work obstacles for SRs. The information collected through application of the questionnaire sheet was designed to map the safety representatives' and managers' attitudes towards their own rights, duties and obligations. Multivariance cluster analysis revealed a huge gap in opinions and understanding between the two major parties. The employers rely more on the capacity of the formal health and safety management systems, than do the safety representatives who put more emphasis on the need for daily and continuous health and safety consultations. The climate of participation and collaboration is assessed by the safety representatives as being less conducive to the overall objectives of the health and safety regulations than perceived by the managers. The results also demonstrated a lack of consistency between identified problems in the role of safety representatives and proposed measures of improvements in their role and functions. The distance between the two parties in their views on the safety representative's role and position must be taken seriously, and could itself be a threat to safety. A close dialogue, mutual understanding and acceptance of the safety representative's contribution to safety performance are fundamental for mutual trust and constructive collaboration between the two parties for better safety climate in organizations. Analysis of variance for cluster centers of perception for the studied nine safety domains among SRs and their managers. ANOVA test illustrated a highly significant differences between the nine domains among SRs and mangers at p<0.001, indicating significant gaps between perception of SRs and managers for the studied domains. The starting point for the study was due to the worry about the level of performance in the field of HSE at petroleum industries, due to massive hazards found in these industries. These hazards may affect workers, environment, production or assets.
Discussion
These hazards include but not limited to fire, explosions, exposure to hazardous toxic chemicals, gas leaks, accidents, injuries etc. One of the main control measures that reduce the effects of these hazards is the presence of SRs at these industries because they have very important role in training, site inspections, communication with managements and employees and so on. Assessment of the role of SRs and the factors affecting this role is very important to get a frame work for authorities to solve these problems. The underlying study shows significant differences in opinions between SRs and their managers on evaluating SRs' role. The same results were concluded by Hovden (2008) and Meld (2002) where they find that neither safety representatives' role nor resources are satisfactory to execute their tasks. In addition, SRs evaluate the functional status of safety representative lower than managers do.
It was clear from the results that SRs are unsatisfied with the mandatory safety training in Egypt in contrast with a study of Bahn (2011) in Australia where he concluded that mandatory training has had a positive effect on safety culture change and gradually reduced work-related injury in the industry.
There is a strong disagreement in perceptions of SRs and their managers for participation in planning, modifications and changes in work practices although a quantitative research on the strength of associations between participation and outcomes in terms of working environment and health was conducted, one of them is a meta-analytic review of research on participation's effects on job performance and satisfaction (Wagner 1994; Hopkins, 2005) concluded that participation had statistically significant associations with those effects..
To prevent depressive disorders, it may be important to focus on reducing the work role conflict, as well as enhancing employees' job control and better rewarding their efforts in the workplace . Reduced work-related stress and increased job satisfaction are associated with better physical health and higher quality of life among SRs (Honda, 2014) .
The relationship between SRs and workers from the study seems to be dependent on the punishment not on the prevention, so this means that the workers not valuing the role of SRs as high as it must be, this referring the lower attitude of workers in general and the need for increasing the level of awareness of workers in behave of safety. Applying incentives and punishments rules on the workers for using safety equipments and applying safety rules and relate it to employee appraisal and promotion is vital (Hosny et al. 2014) . In this study, SRs and managers argue that there is a need for modification in law and regulations of health and safety in contrast to results of Hovden (2008) that concluded that there is no need to do any modifications.
Analysis of levels of satisfaction for domain 7 examining perceptions of SRs and their managers for dealing with official and legal local authorities showed high level of unsatisfaction although Shapiro and Rabinowitz (1997) mentioned that regulators must distinguish between 'bad' and 'good' firms and employ the tools of punitive and cooperative enforcement, there by maximizing the virtues of the cooperation while minimizing their infringement.
OHSAS 18001 certification leads to reduction of the accidents and improve productivity, safety, and health of employees. It was revealed that both SRs and their managers value the certification of OHSAS-18001 and ISO 14001 (Vinodkumar & Bhasi, 2011) . In addition, it is clear from the results that the role of general petroleum corporation and holding companies is very weak in supporting the SRs at work, as there were no periodical meetings between authorities and companies, no exchange of information, no workshops, and no participation in issuing new laws. Good The oil and gas companies should be forced to adjust to a collaborative mode in a framework of high level cooperative, consensus oriented bodies representing the authorities, the companies and the unions (Ryggvik, 2006) . The international research literature shows that successful representative participation needs trade union support (Walters & Gourlay, 1990) . The results revealed difference in opinions between SRs and managers (factor and principal component analysis). The important factor that showed heavy loading on differences between SRs and managers' points of views was the need for modifications in laws and regulations in the field of health and safety. The distance between the two parties in their view on the safety representative's role and position must be taken seriously, and could itself be a threat to safety performance.
Conclusion and Recommendations
Although the level of health and safety at petroleum industries in Egypt seems to be at a high level compared to other industrial sectors, the underlined study put a spot and revealed some weaknesses and shortages that face the SRs at their companies that included: there is an urgent need for modifications in the laws and regulations concerning HSE; perceived scarcity of resources; role dilemmas seem to undermine a balanced participation on behalf on the safety representatives; low perceived social status at the workplace; relationship between SRs and managers needs to be strengthened; low participation in planning at the workplace; the feeling of too little influence contributes to a weakening of the strategic position for the safety representative that put the role of the safety representative under pressure; dealing with official and legal local authorities seems to be the most problematic issue during the study; application of occupational health, safety and environmental management systems needs more efforts from petroleum and governmental authorities; and the role of general petroleum corporation and holding companies must be strengthened and to have higher participation in HSE issues at the petroleum companies.
